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Streamlined Liquid Level Sensing Using

Fiber Optics

For extraordinary accuracy when measuring liquid levels for

many industrial and cryogenic applications

Innovators at NASA’s Dryden Flight Research Center

have developed a highly accurate method for measuring
liquid levels using optical fibers. Unlike liquid level gauges
currently on the market that rely on discrete measurements
to give broad approximations of liquid levels, Dryden’s
innovative fiber optic method provides precise and accurate
measurements. Specifically, Dryden’s novel method is
capable of providing measurements at %-inch intervals
within a tank. This significant leap forward in precision and
accuracy in liquid level sensing offers significant benefits to
many industries. Originally designed by NASA to monitor a
rocket’s cryogenic fuel levels, this technology can be used in
many medical, industrial, and pharmaceutical applications.

www.nasa.gov

¢ Precise: Can gauge liquid levels
within a Y4-inch

e Simple: Requires just one fiber
optic strand and one metallic
wire, as opposed to conventional
measurement systems, which
require many more wires

¢ Safe measurement: s not
susceptible to electromagnetic
interference (EMI)

e Robust: Can be used in corrosive or
toxic liquids without damaging the
fiber or contaminating the liquid



This technology can be used across
various industries that require level
measurement within large containers or
for materials that are difficult to measure
(e.g., cryogenic liquids):

e Aerospace, especially liquid fuel launch
vehicles and satellites

e Chemical or refinery plants to monitor
the facility’s fluid flow

¢ Industrial tanks to measure level
of cryogenic or other liquids (e.g.,
for liquid natural gas storage and
transport)

¢ Food and beverage manufacturing
¢ Pharmaceutical manufacturing

e Medical or hospital operations

Licensing and Partnering
Opportunities

This technology is part of NASA’s Innovative

Partnerships Office, which seeks to transfer

technology into and out of NASA to benefit
the space program and U.S. industry. NASA

invites companies to consider licensing the
Novel Approach to Liquid Level Sensing
Using Fiber Bragg Grating Technology

(DRC-012-0006) as well as other elements of

the fiber optic sensing portfolio.

NP-2012-11-13-DFRC
DRC-012-006
12.19.12

Technology Details

Dryden has developed a robust fiber optic—based sensing technology that offers
extraordinary accuracy in liquid level measurements. The sensing system uses
fiber optic Bragg sensors located along a single fiber optic cable. These sensors
actively discern between the liquid and gas states along a continuous fiber and can

accurately pinpoint the liquid level.

How It Works

The technology uses a tesistive heater wire bundled with the optical fiber. The heater
is pulsed to induce a local temperature change along the fiber, and the fiber Bragg
grating data is used to monitor the

subsequent cooling of the fiber. The — RlSEIRCIUEACETREC]

Heater wire
extension cable

length of fiber in the liquid cools
more rapidly than the portion of
the fiber in the gas above the liquid.
The measurement system accurately
establishes the location of this

transition to within Ya-inch.
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Why It Is Better

Dryden’s liquid level sensing technology was originally developed to measure
cryogenic liquid levels in rockets, and it represents a significant advancement

in the state of the art in this application. Conventional methods for measuring
cryogenic liquid levels rely on cryogenic diodes strategically placed along a rod or
rack. The diodes are mounted in pre-selected, relatively widely spaced positions
along the length of a rod; this configuration provides limited, imprecise data.
Furthermore, each diode on the rod has two wires associated with it, which
means a single system may require a large number of wires, making installation,

connectivity, and instrumentation cumbersome.

Dryden’s novel technology provides liquid measurements with much greater
precision, achieving measurements at "a-inch intervals. Furthermore, the
streamlined system uses just two wires, which greatly simplifies installation and
instrumentation. Due to its extraordinary accuracy and ease of use, Dryden’s
measurement system offers important advantages for a wide range of applications

beyond cryogenic liquids.

Patents

Dryden is seeking patent protection for this technology.

For more information about this technology, please contact:

Innovative Partnerships Office

NASA’s Dryden Flight Research Center
Phone: (661) 276-3368

E-mail: DFRC-IPO@mail.nasa.gov

Web: www.nasa.gov/offices/ipp/centers/dfrc/



